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2 1 

[W*:^, 3 ] 

tf" T ^ ;v #o?S^(^#J'^75^^0. 3~ 1 tr * . 3 IB 



<^^7&n0~5. OOOOtEH-e* ^ > if 1 ~ 4 <^ v^-f ttid— :K t;lBm<^P»o 
[ft 6 ] 

il7Xfettg^^^'*°V VVi^'i; Xl4^^-9--7;^ 
[It^:* 9 ] 

:7 'J -mh LT0^^4/6^^2, 000-200. OOO-e^;!.. i»*il6 - 8<OV^r;h.75--:St::BB«<^ 
0] 

i^-"!^ hJ:b^^^'5~40%cO|IHt?*;S>. ii^:®6~l 0 60V^-ftLy6--«^^IB«<75p»o 

i n s i t u^N-^r-y ^M-tf-va > (FISH) > ^i-^ U ^ 7 --^7! 
ii^jS. »¥PCR (RT-PCR) ^fz\t\^^K^v-fhnm<n>~'M.^%'^^^'^^ 

— :Si-IB«<^P»o 
llff^^ai 3] 

-E|i«Jt^^-r'i)RNAiIlCi3tt^#^<^>< K@B^iJ<75T>f-tr> 
>^ D N A ^ L < ii R N A V '^^-if ^ A Mif tL ^ ^IISB^J i ^ ^m:*^^^ C ^S) ^ O 
ab^W^^ 1-11 <^v^-f tt^^— :^lcfB^<7)p»o 

^SSSi.'^ DN Aiitii3tt^#^<7)^ v-^^ Ytzmhm.w.m\-^M, 

0-t?^;2)ft^:® 1 - 1 1 OV^-f tL^O^— ^l-IB«<^P»o 
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[0 0 0 1 1 _ 

10 0 0 2] 

'7°(7)^mf^ffii5' ^--^^'^K (nucleic 
acid-acting proteins) i)^^^iHl.zis\^^xmm^^^ y^') ^ KO^jf^e^jlE^Opg^ tcP^-^ L 

[0 0 0 3] 

ffl^iioTv^^ ((a) 

Z. Tsuchihashi and P. 0. Brown, J. Virol. 68, 5863 (1994). (b) M. Lapadat-Tapol 
sky, C. Pernelle, C. Borie and J-L. Darlix, 

Nucleic Acids Res. 23, 2434 (1995)) o > ^-^^ mH^&MmmtW^^^Mmir 
LTv>;z>(a) 

W. Wu, L. E. Henderson, T. D. Cope land, R. J. 

Corel ick, W. J. Bosche, A. Rein and J. G. Levin, J. Virol. 70, 7132 
(1996). (b) X. Ji, 

G. J. Klarmdnn and B. D. Preston, Biochemistry 35, 132 (1996). (c) V. Tanchou. 
C. Gabus, 

V. Rogemond and J-L. Darlix, J. Mol. Biol. 252, 563 (1995)) o 
[0 0 0 4] 

RecA^>'^^°^H^±DNA^C^^)-t'l.#'^ffiO|§^»**L. -mWA(d sdm)Rrf-mMT) 
NA(s sDNA)<7)^:^t(7)4>PBm^'^=^?^J^-r^ (a) 

J. W. Roberts, C. W. Roberts, N. L. Craig and E. M. Phizicky, Cold Spring 
Harbor Symp. Quant. Biol. 43, 917 (1979). (b) T. Shibata, C. DasGupta, R. P. Cu 
nningham and C. M. Radding, Proc. Natl. Acad. Sci. USA 76, 1638 (1979). 

(c) K. Mcentee, G. M. Weinstock and I. R. Lehman, Proc. 
Natl. Acad. Sci. USA 76, 2615 (1979). (d) E. Cassuto, S. C. 
West, J. Mursalim, S. Conlon 

and P. Howard-Flanders, Proc. Natl. Acad. Sci. USA 77, 3962 (1980).) o 
[0 0 0 5] 

mm^^mm^^miRx>^^(DM^^mt^^izm^^fi'^^^^<^'^^ ^^'^^ ^^^^^ 

^;vr-ftitos^^#o^s-i=-«^<^^t^fijffli"^-^^'^ai*^° DNA^^vv-:/ ((a) b 

. Yurke, A. J. Turberfield, A. P. Mills Jr., F. C. Simmel 

and J. L. Neumann, Nature 406, 605 (2000). (b) H. Yan, X. Zhang, Z. Shen and N. 

C. Seeman, Nature 415, 62 (2002)) i-JT'i^yyV ((a) B. Liu, N. B. Leontis 
and N. C. Seeman, Nanobiology 
3, 177 (1994). 

(b) E. Winfree, F. Liu, 
L. A. Wenzler and N. C. Seeman, Nature 394, 539 

(1998)) RUF^^^iyi^^-^- ((a) L. M. Adleman, Science 266, 1021 (1994). 
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2/ 



(b) K. Sakamoto. H. Gouzu, K. Komiya, D. Riga, S. Yokoyama, T. Yokomori and M. 
Hagiya. Science 288, 1223 (2000).) ^/^^^^ tLTV^^ „ t^-oT. «^^=-0«atfi*J 

[0 0 0 6] 

:^^m^hii. -^^^y^^''} (L-Vpy) (PLL) #^=^]g.t>*7"^:^ h V ^OtK^I^ 
fi!lift;6^^^S:^^^^tt< (Cationic 

comb-type copolymers: CCCs) tDNA^ (7)>|=@S'f^^ tz-3V^T#-g- LT # (A. Maruyama, 
M. Katoh, T. 

Ishihara and T. Akaike, Bioconjugate Chem. 8, 3 (1997) 'RXJ^^k. Maruyama, H. fata 
nabe, A. Ferdous, M. 

Katoh, T. Ishihara and T. Akaike, Bioconjugate Chem. 9, 292 

(1998)) o ifvy Viti)^'m^^<'Lm^^°V-^~mM^^^y)r-'if~-iyay'tj&M-^'^ 

(H. Torigoe, A. Ferdous, H. Watanabe, T. Akaike 
and A. Maruyama, J. Biol. Chem. 274, 6161 (l999);5:tfA. Ferdous, T. Akaike and A. 

Maruyama, Bioconjugate 

Chem. 11, 520 (2000)) . MkOir.MmR'Cf^^m^^^'^t^^ i> o Mtc. CCCsfi. ds 

N,N,-h ij ^^;V^^-9-T^v;l'T>^-'>A-:/n-r-r K (-fe-^;!^ h V ^•5^;VT>'-=E — A 
rn-7^K:CTAB) ( 3 7 "Cirisv^rsO, OOO^t) ^t-^mmLtz (W. 

J. Kim, T. Ishihara, T. Akaike and A. Maruyama, Chem. Eur. J. 7, 

176 (2001)) o ^co^.if'; v-ii, ^mv^^ostt^^L. mm^^rrK^mx-^:i>^ 

[0 0 0 7] 

> ^ > y N° K (i 19 V y > ^ Zfr )V >'^*>6«# S tLT v> ;g, :/u^5.>ltZ 

liV -jy^^litJ^if^tfiX\^^^\^^ (H. Busch, in: Histones and Other Nuclear Prote 
ins, p. 28, 

Academic Press. , New York (1965)) o ^flh(D:i t'^^h . V >RZfT it^^j: 
[0 0 0 8] 

{i r ;^ - > ^^Mi}^^ v> ^ y ^ K i± . ^Se^ pHtci3V>TDNAh^tc^^> K 
i o TffiSf^ffli- 7&^ T ^^^^T&^^^v^^y^ F D N AXl± R N A t <^+B5:f^ 

fflicti. i i^Siv^TK^It-g-^^T^^L-"^^^^- i::*^i^^^tLrv^.5, (F. A. Cotton, V. W. 
Day, E. E. Hazen Jr. and S. Larsen, J. Am. 

Chem. Soc. 95, 4834 (1973). G. Lancelot, R. Mayer and C. Helene, Biochim. 
Biophys. Acta 564, 181 (1979)35.^*1. M. Weeks, C. Ampe, S. C. Schultz. 
T. A. Steitz and D. M. Crothers, Science 249, 1281 (1990)) o 
[0 0 0 9] 

[#it^®c 1 ] #li 2 0 0 1 - 7 8 7 6 9 -^^1^ 

[##lt:5:ft)t 1 ] A. Ferdous, T. Akaike and A. Maruyama. Bioconjugate Chem. 11 
.520 (2000) 

[W!Wt^^M2] W. J. Kim, T. Ishihara, T. Akaike and A. Maruyama, Chem. Eur 
. J.7, 176 (2001) 
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I 0 0 1 0 1 

[0 0 1 U 

mm ^ m^^-t ^f^t> <D^m\ 

[0 0 12] _ 

[0 0 131 
[0 0 141 

-S$iDNA*;&v^{iRNAi:{±. 1=@«fi5'fc:^» ^ F) 

DNA-eJi. T7=-> (A) h^^y (T) :5:y^^^*T->' (G) (C) . RN 

A-eti. Ai:'>^v;v (U) i r/G i: C t <75*t^l' J: 19 tt^ D N APb^-C-. ^^v^ 

DNA^^v^{iRNA^i^«^53-/^^^>•^^$^^:^^^<^•^'^^^'^^- t tL^ ^: 

[0 0 151 

«10 i d ^DNA^^V^iiRNAt^iStt^^^flJfico^ iJ' FIE^Jfcfi. %mM\^ 

>^ o D N A^ S ti R N A O^m^i* ^ v^;^-^ ^ «0 ^ ^ V ^ f- 

KiE^iJii-etLtiM-r&ffilWISB^iJtiA, T. GWC(D^M^fLif{i^--^£< ^: ^ 9 0%, 0i 

[0 0 161 ^ 

m<D^%(D-^(om\^^n^^&\^<^^ ^ ^ ^^^^ 

Ltii. Zli$lDNA(7)#^fMi<7)^ ^ KSfi^iJ^^^MDNA^^VMiRNAtc 
js^t-Sffl^^T)^ ^ IxV^ KSa^iJt^ i ^^l^^tL^^^ ^;z,v^{iz:Efi*RNA(7)#^fMacD 
J? ^ KS£^!JWMDNA^SVM±RNAl3i3lt^ffilPl(^^ 1^^"^ KSB^Jl' J: 

[0 0 171 

mi»DNA*'&v^{±RNAt^i3lt*fflIWI<D^ FIE^iJii. W«D N A^^S v>ii 

[0 0 181 

mifi t3^aiWI(7)#.$lD N A^^v^tiRNAtc^^V^^ KSfi^'J ^ 
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[0 0 19] 

- ^^^^ta*'5'^^ at. io~5,oooottH-e^So 

10 0 2 0] ^ , ,^ 

'Btg*f±. ^ll#t-<&^n<7)j£^o=^ofci-^>r t75^'fii*^o -g-oMiiLT. ^vj^i^i^y 

[0 0 2 1 ] 
[0 0 2 2] 

m^i^. 7 V -mi: LT<7)^^il±2. 000-200. 000. ilTKI^lft^^t^fi^i-^ ^^'9 7 h 
[0 0 2 3] 

[0 0 2 4] 

mK'm^fi^m iW-m. + ~Mm) DNA^^^^HRl^Aiz^l.^^yi'^^y^-VKMir^'^ 
^:ty^&(Dmmit:^^0 . im±> 0tL<« 0.5-1 000 t ^ i ^ t^^i^tt^ o - 
t^tt ^ ZlSil D N A * v> R N A ^ DNA^^v^iiRN 

[0 0 2 5] 

. ^tJ)iffli&# KW^mi^^^ c v^^sa^ Vfm-x § ^ tais. f ii x. (f. 5 °c - i^j 4 o °c t? 
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[0 0 2 6] 

■:^mm<DA^^ y^-m^'^ii. ±m<o^i^T-^~nmD n a * v^i r n a is it ^ # 

^UH<^^^ V:^-^ KSS^iJ^^llDNA*^ v^iiRNA<7?ffilWI<7)^ ^ Ut-f- F@£^iJ-tr?;{j^ 
X <^^-r:^^o V 5me r Jiy.±-t?^tL}f5if^JiV^^^^^|i:RcD*> 

<7)-efe J;v>o '^is, ■S-tL<itl Ome r 5 0 Ome r ^^.TOffi^iJ l:::$:|&Hj!i±M 

^ F^O^^-f i5^M-tf- V 3 ^v>-t:-MllDNA^^v^{iRNAO#^f^'f4 

PCR:S.t>'RT-PCR7'n-fe:x.^DNA-^^;'7'=lr>^v^-2)7'n-fe:^. i n s i t 
[0 0 2 7] 

-ci>:^mmKXZ^^:i-y'\kM^l^iimMx^:ho ^hK. A D N A=:mMJi<7)#^ 
oMtc7)^@M6t)^ ^ FiI<7)^3^^^C$ii^ ^ t tiJ; 19 > (DNAM^ii^ y^^ 

mmm] 

[0 0 2 8] 
[0 0 2 9] 

(L-V >^>')(PLL. Mn=27,600)fi-^:^7-f ^;^^'1±(:^II5(H:^))^^^»AL/io 
X h 9>T-10(Dex. Mn=8, 700) 7 r ;V-7 T • i^ y°^y i:^^ J^~ry)):6^ 

hmXhfZo fr:^Vy\t (guanidination) 1*^-^^* ^ -;^-3. 5-5^~y^;Vtf9 

L /Co HPLC»® iJ'* - K<^ :t V ^^"^ V ^ f- K (ODN) \%y r 7.-^ v ^ (FASMAC) ( 
W^JIKB:*:)) J: ^MX'L. -e<0^«ttMH P L C J: ^ iJ' Lf^o 
[0 0 3 0] 

>j^° V (L- V V > ) - j^' 7 7 h - T''^ X h 9 > (PLL-g-Dex) < LS j^M-^i^'^PM 
PLLg-T'^-fe KV ^W^^ "/^^-^^^OM^ti. A. Maruyama, M. Katoh, T. Ishihara an 
d T. Akaike, Bioconjugate 

Chem. 8, 3 (1997). IkX^k. Maruyama, H. Watanabe, A. Ferdous, M. 
Katoh, T. Ishihara and T. Akaike, Bioconjugate Chem. 9, 292 
(1998) lc#3l^$tL/i;^ftt:^ML7to 
[0 0 3 1 ] 

-if;!^ b V '>;^l?I^^ii^a(MWCO 20 000. Sartorius AG. Goettingen( 

. SEC-MALSidXX/^HmRKX<>X^(D^^m^m^\^fz(y')-m.tLX<DMn=95, OOOR 

ODex '^*{±=82.9i«%. hit^Dex=7.4%)o 
[0 0 3 2] 

PLL-g-Dex < L M T - v b 

PLL-g-DexOi:7"T-v>"fb=^jyvTOJ^^-A 1 tc^i-o PLL-g-Dex (lOmg. 13.3;umol 
(^— T^y*) 25:a'^GDMP(13.4mg. 66.6;u mol){±> ^400^1 K^Ml^fZo #^vS=SrD20 

O't'<7?5MONa0Ht?pH 

9.5Km%nLfz(m—T ^ y m<OM^^-Mm. : 13 niM. :5.y'GDMPO*7|l-?*;K I 67 mM)o 

^wm-r^fzi^K. Km^mR-^mf^m7° cxmrnv oe^r^) > -ec^ra^::. ^h-nmr 
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h;K7)BtFBmi*tc iS'^jk^^iaii^n/c (mi) o 

[0033] 

^_^^uyy°u Yy(D}d~-^ (3.2-2.7 ppm «) ^S^yr^ v ^^btc J; 19 V7 
uyy'u Yy<7)\£-:^}izn^^ir^3.2 ppm l-feMt^?) e V :f n h >0 tf- ^^-'t^^ 
/'ih^^-f^ii, MWCO 25 000(Spectrum Lab., Rancho Dominguez. USA) cOSpectra/PorYlX 
)o 1112(4. mmm-nhirfz^M^i^'D'^C MR:^^^ >;v^7Fi-o 156.6 

[0 0 3 41 




10 0 3 5] 

%hfifz^M.-^Wli^ 02 0(99. 95%D;Merk Darmstadt, 

Germany) lCv#ftf$iLf^o ^H-NMR;=^-^^ > (270MHz) i±25° CXi437° C<7)7°n - ^im^^JE 

JNM-EX270:53-^tKJEOU*^#tt. m^CB^is:)) ^fflv^T^ t> tLfco -fb^S/^bJi. 3- h 
^f-;V'>U;vynii°:t^-^-ry F-^h V->A-2,2,3,3-d4 (TSP) * WW LTlSffl-T 
^ppmhL-cm^tL^o ^'^T^vVMti. PLL<7)e-^^V>'-7°n b><Z)e-^M«;^'- 
^ft»L/Co GPLL-g-Dexc^WcDt*:. ^ ^ C-NMR:^ h ;Kl25MHz) W^MtLTTSP 
^ISffiLT. 25° C-ejEOL 
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JNM-GX500^:)felt (JEOL|*^^tt. ( B ^) ) trite L/co 
[0 0 3 6] 

-9- ^ Xj^l^l^ ^u-^V^^yy^- lg-)fcft^l (Sec-MALS) 

;f^,>,tLfc*m^#{i> #a^JS^M(MALS)^Mn^(Dawn-EOS. Wyatt Technology, Santa 
Barbara (CA) ) 2§.(^'^M®ff^(RI)^^^n t^^i^^ ^^^Shodex _ 
OHpak SB-804:S:t;^mM?t;^AO±-C-9-^X#^^n h^'-7-7-Y -(SEC)i^>^-rA(Jasco 
model 800. ^^(B:^)) ^^mLX^m^i^fzo 0.5U^mRZro.2M^Z2SOi(D7m'<m. 2 
5° COO.S mL/minX^mmtLXi^m^fifZo V y y Y ^m^im-<il(lOmgm (DT V ^ 
^ - h {100;,L)i)^iJ y I^K^X^f^fzo ic¥*&^i^»(Mn)i3J:«*W^9-T-S(Mv)t±. 
Windows (mi) Ver4.90 fflOAstra 

(Wyatt Technology) RI^:MALS«-^^^^ti-»^ tt/^o dn/dcc^jtl±. :*-7A^- 

<^tftf4<7) 0 W100% t LX^^^ fifzo 
[0 0 3 7] 

GPLL-g-Dex t PLL-g-Dex (^Sec-MALS i ^ iOSIS* {± 3 $ tLT v> ;g. o MALS (Ill3b 
:fett^PLL^^(i^T>^^17.ima%-tr*^^"e. ®f^±. PLL-g-DexCO^^T-v>''fktCj;o 

-fhlCioV^-C. ^^'^ifit^b (fragmentation) >6q>LLXtiDex$#J^'&30>o ^ t =1:5^6 l^Tis 
I 0 0 3 8 1 

L;6^L=&75^^^. GPLL-g-Dex(7)v#m{iXT-v><k (1113a) 1^ J: o T :bT^H^a^^/^ (UlSa) 
[0 0 3 9 ] 

37° COPLL-g-Dex*m^#^*3 ^ OTLL^i^ ^ ^° ij - (Mn=27, 600) O ^^'T - v y\\.(Onnmm. 
Kt^mt\^. m^<^^X7r^^^^o PLL.:5L(^m-g-DexC92Sl;^<75^m'filJi45B#rBlOK)ST'9 
6%m Ji \V-m\^fz. X^-h^X^t^ifh. PLL(^ KJSiS^ {±PLL-g-Dex X-'O'^ii^^fZo GDMP:*^Mg:^^^ 

10 0 4 0] 

^ • ODNl: 5' -TCC TCG CCC TTG CTC ACC AT- 3' ,0DN2: 5' -ATG GTG AGC AAG GGC GAG 
GA-3' o DNA-mii{±^^>'V»<^0DNi:S.O=TO2=lrr£^ L> 9 5 X,X 5 ^^T-- U > ^* b 

•»Jfc'j;?7f^;^«ia<50<b^*n«n«. #n^^^Iji|»^^tt(^K(0*))>^'^^J»AL. -ett 
10 0 4 1 ] 

(ISOniM NaCljS J;tf0.5mM EDTA=l^'^^-ev^;2> lOmM 
PBS(pH 7.2))lCp?^' V:rf-K^'W-tt'J^ Iim<^M«. 260nm 

^-io^t^^^VBM'^m=^'^^fflbTft«:$^^^^ (1.65 X lO^M-^cm-^ 

(ODNl) r/2 1 1 X 10^ M- 1 cm" ^ (0DN2) ) o UVi!l!» ffl faSO ^ffi -^^t > V ^ f- K 

W(»M27.8;t.M)=^«Wl^-«i-^-ti^J: !9pm$tL/Zo «L/c^i^ 
K?#m(7)?I>^t>=^9 ortrS^F^WU. #^tz}^*PL. -etD^. 1 6B#fHmfatrML 

^#(7)^m«ti. ;|t^^N/PJ:l:^([T^ y«]*m^#/[V >m«DNA) t i ^ l^-^ 
^ i!^ n tf ^ '7 h X\%-^ \^fZo 
[0 0 4 21 
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=^^|iLfcShimadzu ^^^^o.^ - 

UV-1600 PC^^ft-e|2»$tL/co UVMffl#^ti±SnM^t LT/I K min^^iSii^tL/Co tj^ 

tjsi^[d( AA)/dT] (±itiif 14^7-^- ^^o-^ft^^^^'^o mm':>^mm.^(o^-i^ii^m^mMu 

E(Tm) h L-CS*Lfco 
[0 0 4 3] 

^IfHJLfCo gl5{i. 0(DNAO<;^)~10l'S:^»'^^N/PJ:b^t5:felt^^ < LM**'^^^^^^ 
;£Xf±#^TT'O20bp dsDNA(7)UVi!ll»ffilIi3J:OTin'(it=lr73^-t-o DNAW^t?{±. ^S^a^^ 
ty'^mdOisM PBS-150 mM NaCl) t^iSV^TTO. 3° CT^-fi 

ll^^nfco TinC0±iJDiiN/PJ:k^2-C-7°9 b-^itL/cm. N/Pib^ 1 0 tT— 

(1115 b) o PLL-g-Dext±Tm=^15'' CliUn^-t-/c^^ GPLL-g-Dex{±5° CVi)-mn^-^^J: 

Zf^mM.mk'k^^'itLX^^^ t^x.hfi^ (A. Maruyama, M. Katoh, T. Ishihara and 
T. Akaike, Bioconjugate 

Chem. 8, 3 (1997). > A. Maruyama, H. Watanabe, A. Ferdous, M. 

Katoh, T. Ishihara and T. Akaike, Bioconjugate Chem. 9, 292 

(1998). A. Maruyama. Y-I. Ohnishi, H. Watanabe, H. Torigoe, 

A Ferdous and T. Akaike, Colloids Surf. B 16, 273 (1999)) o t^feoT. 11 5 

dsDNA--<7)GPLL-g-Dex<7)^ :^ ^<7)M;b^^TLL-g-DexJ; ||v> h<Dtm^hfl^o 
[0 0 4 41 

-e-T'. Tmvllj^ (H 6 ) i o TDNAiC^-t ^ *m^f*<7)|MPtl *fPt5 L/io PLL- 

g-Dex:^tFGPLL-g-Dex(7?Mft=^> pm<Dmit^t^£^J^ n lCDNAv#mil-lt i^Xttf^o 
PLL-g-DexCDN/Pi:b^=^2. 4:S:?^'8tCp|$ L, -1^. GPLL-g-Dex(^N/Pj:b^ii2-t:-|i^f L/Co P 

LL-g-Dex ^ 
ii^mmm. (GPLL-g-Dex<^4l§*-e. H 6 b) -e^fel" ;i> ^ ^ GPLL-g-DexO^¥ 

:fcT-^-Tmli?^ fc^ifiP t o i Olivia ^tL^-<§t:'^ ^^x^^Ofe^ii. dsDNAhG 
PLL-g-Dex fcoaij^a^J^^ffiS#ffi=^^ 1^-^*3 19. dsDNA 11^1" ^GPLL-g-DexCO IMP ^tl^O^PL 
L-g-Dexi !9 ^);0^:&l9ffiV>Ct^^P*i-^'^)(7)-e^^o 
[0 0 4 5] 

±ia(^l^:^t±> dsDNA<7?^^1475^^dsDNA^3^ti-S»t4^^J;or7«^tt:~>&<^ ■€-<7)'f111<7)^- 

^i; =fT;V^^-:^fcDNAfc<?)rB^<7)3iV^/f=i2#ffitC#-^-r^ (D. P. Mascotti and T. 

M. Lohman, Biochemistry ^ 
36 7272 (1997)) o R^l^. PLL-g-Dex i 19 ?iV^GPLL-g-Dex<Di&^n:fj {i. ^'-'T^vySi: 
DNAtcor^c7)7X**§^ffi5:f^ffii'S^H-^^^^^ Ltt:^V^o *m^#fcDNA(^ra07K«IS^<^ 
M^{±. dsDNAl-^-r^GPLL-g-DexC7)(^)j; ^J||v>^S^^=lr?I§i2-i-^^^ ttL^v^o - 
tLP>co^nm{*, v-^^'^FArg-GIuI^KT^T^V^-Vti. #MDNA|*] O v h v > . a&i^^t'M 

t^'-milDNAI^ (D^^T ^ 'yy ^^^^-^ « 'J ^ S^*^ ^ tR^I^-^ ^ ^5^1" ^ - ^ ^""^^ ^_ 
-2). tv^ Vt^5fe(7)#g;Bh— IfcLTV^^ (G. Lancelot, R. Mayer and C. Helens, Biochim 

Biophys. Acta 564, 181 (1979)) o 
[0 0 4 6] 

mT<75ii^mR)^:>^»w*itt^i£^§tLfcODN<7);^*@B^jii. ii>xr(om^'^^^ ;odni (s 

miE# 2004-3081690 



mm 2004-058336 



^-v : 9/ 



- TCC TCG CCC TTG CTC ACC AT -3' ) . 0DN2 (5' - 
ATG GTG AGC AAG GGC GAG GA 
- 3') . 0DN3 (5' - ATG GTG 

AGC AAG GGC GAG GA - 3'-(FITC)) o DNAz:m«WV#m-eii^^;V»cO0DNl^t>TO3^r*b 

[0 0 4 7] 

mMWil (ISOmM NaCl=l:^^-ev^^lOmM PBS (pH 

7.2) ) trODN=^v#»-r^ - ^f*OTNv#«t^rll^L7to 260nmtr:felt ^ 

^ ;H®:7fe#^l'^^~v\Tlt» L/Co (1. 65 X 10^ M" ^ cm' ^ 

(ODNl). :S.CF2.11X10^M-icm-^ (0DN2. 0DN3)) ^E'&^^'e* ^PLL-g-Dex^S.tJ'mL-g-D 



ex 



DNAz:mi«(^vMi:*m^#<7?v«^. N/P=2 1 d i^rS^b/co ^l^DNA 
0.5;aM. 2.5/zM) KJB-iaKt415°Cii L/io 

T0^^R)S*#ih^-ti:^/ii6tC, itSfl* (^Salmon 

sperm DNA^ tin x./Co , , _ 

r-h L-CTBE««-<S ( h V -^/m^^^rEDTA^^m^ L/cf^*) ^fflv^f^o ^Or7lct|j 

[0049] _ 

^ (D vtm ^ B^ft^h ( la 7 ) t r . m^^^' > f <^^ftJ:b ^ gi^bi- ^ i6 ^ las-sooo 

m^^^-^- KC0^?^Ej:h^iI^m^fc U^^o (HIS) 

PIL-g-DexfcGPIX-g-Dex(7)iI^mR)Si:i^x.^f^»^^3t^mM^tL/co KIS 

icGPLL-g-DexO:^ 76^LL-g-Dex J: 19 ^^jSjS =1:1^*6^ ^ i: 76^^11 iS^tL/co 
[0 0 5 0] 

JJJlT<7)*°iJ ^ :t ^Ift^^dPECs : InterPolyElectrolyte 

Complexes)5^^(7)««t'^Sffl$^^^ODN(^i^*Se^iJ{±. JaJ.T<^a 19 1:-^ ^ ; ODNl (5' 
- TCC TCG CCC TTG CTC ACC AT -3') , 0DN3 (5' - ATG GTG AGC AAG GGC GAG GA -^3'-( 
FITO) o DNAi:Ei*<^V#?t"tr}4^^;v»O0DNmt/0DN3=S:M'^L> 95'Ct?5^F^T — - 

o DNAmiIOv«-et40DN3^m2l-L/io jiliOv#SiJi3 i tFf^^^m^-fk^^p^p.^^ fD^MS 

MW'fS: I ( 150mM NaCl =lr ^ -e V> ^ lOmM PBS (pH 

7.2) ) t-0DN*Wi--2>-fc^^<t '5'f%#0DN?M^P»b/Co ^K^^;*}*. 260nmlC:felt^ 

ffi|iE# 2004-3081690 



mm 2004-058336 



: 10/E 



^ ;VPM#m Tft* Lfzo (1 . 65 X 10^ ^ cm" ^ 

(ODNl). Rm.UXlO^W'cm-' (0DN3) ) ;S,PLL-g-Dex:S.t/GPLL-g-Dex 

[0051] , . , ^A. 

Bfi^lil-r^N/Pirb (0.0-2.0) t^Sr^idt;. LTDNA_-S$A 

?ft;g:o.5;«M) hDNAM : 1.0/iM) cof^i-^W^Snx/co -eLT^?a-t:i0trBl 

mr)-\^\^fmm^^^y ^\^f^'^^-^ miM^-^^u.-^^i^f^^ matiioovtc^^L-c^tT 

[0052] _ 

A (^) (a*) ) ^^fflb/Co ^.».^.*H-n„ 

<7)|§^. PLL-g-Dex^GPLL-g-DexO0DNt'>tt-t;|, U ^ :^ >m^f*<^BJ^B^^M^^'«a« 
L>&-L. DNAW^^*tLT{±. 0^litcGPLL-g-Dex<^:^:d^LL-g-DexJ: »9l§^Bfe^^3aV^^t=S: 

immmmm^t^ m^^^mm (snpsaw. dna-^ pcr#) . ^m=ir^ij 
[ii®<7)ffi#>&mHj] 

[0 0 5 4] 

[HI] PLL-g-DexC0^'T-v><l:RJ^:4C:felt^'H h ;V<7)B#P^^^tr J; ;g, 

[112] mmm^nhfLfz^-^^^ (OPLL-g-Dex) (D'K^mT.^^ Y)V^7^^^o 

[US] GPLL-g-Dex hPLL-g-Dex (7)Sec-MALSt' i ^ ?lte#§*=^A5l'o 

[m 4 ] PLL-g-Dex*m^f$i3 J; OTLL* ^ U - (Mn=27. 600) (D^^r=- V yit(Dm 

[115] m^m/?\tm^^^n^^ < LS*m^#o>F#ftxt±#^T-e(7)20bp dsON 

[H 6 ] DNAtlMi-^^S-a-frO^^tJ^MJ^L/cM^^^J^-to 

[H 7 ] il^m^JSco jt^f*-^ ^ ^ L T My ;v =^ BAft'ft L fzW^M'C-^ ^ o 

[HIS] |fem>^jS<7)mfi'JS'^=^^1"i5''9-7t?^i)o _ 

m 9 1 PLL-g-Dext GPLL-g-DexO0DNl^Mi-'i> V ^ ^ >'^^'^051^^tl^7j^T?acl& 
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1/ 



mm 

[laii 




I I ■ ■ I I ■ I I 1 1 I I I ■ I ' ^" " U I I ■ H ' ■ ' I > ■ »' I " ' • 

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0,5 
ppm 



miE# 2004-3081690 



2 004-058336 



2/ 




[1112] 
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3/ 



[ma] 



12 



14 



- GPLL-fif-Dex 
PLL-g-Dex 




16 18 20 22 24 
Elution Volume (mL) 

(a) 




00 

I.OxlO'* 



1.0x105 
Molar Mass (g/mol) 



28 



_ GPLL-g-Dex 
X PLL-fif-Dex 



1.0x106 



(b) 



ttiSE#2 004-3081690 
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^-v : 4/ 




41 




20 ^ 40 60 80 100 

Hme (h) 
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[nisi 
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^-i^ : 5/ 
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6/ 



[116] 



/85.3 



N/P = {GPLL)+(PLL) / 

Nyp = o + 2,-^ 



/ 78.1 



N/P = 2 + 8 / ^l.-- 

^/ / 76,8 

74,9 



N/P = 2 + 2 ^-"•^^'^ / 

y . 

N/P = 2 + 5...^ 

N/P = 0 + 0 
(DNA only) 



70,3 



30 40 50 60 70 80 90 100 
Temp. (°C) 



85 



80 - 



75 



70 



(a) 



PLL-g-Dex only (N/P = 2) 




• Copolymer mixture 
O GPLL-g-Dex only (N/P = 2) 



1 2 3 

[PLL-g-Dex] / [GPLL-g-Dex] 

(b) 
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^-v: 1/E 



mm] 

[M^^HIl HI 5 
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#11 2 0 0 4 - 0 5 8 3 3 6 v : 1/E 

#ff^ffiil<7)#-^ mm 2004-058336 

50400343365 

ffi^'t m-tmm±m o o 9 e 



miHB} ¥^16^ 3^ 3 0 



ffiiiE# 2004-3081690 




— -v^" • 1 /T? 

#M2 0 0 4-0 5 8 3 3 6 

^ m K m. m m ^ 



^ [503360115] 
1 . ^M^^ 0 2003^10^ IB 



iiiiE#-^ ffiiE#2 0 0 4 - 3 0 8 1 6 9 0 



